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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an apparatus for feeding a volatile 
substance and a method for controlling the apparatus capable of stably 
performing a quantitative feeding of a small amount of the volatile substance. 

SOLUTION: This apparatus for feeding a volatile substance comprises a 
vaporizer 1 for vaporizing a volatile substance liquid a condenser 3 for 
condensing part of the vaporized volatile substance gas, a carrier gas feeding 
pipe 2 for feeding the vaporizer with a carrier gas, a connection pipe 5 for 
connecting the vaporizer and the condenser, a mixed gas conveyance pipe 4 for 
conveying the volatile substance gas in the condenser together with the carrier 
gas out of a system, a carrier gas flow rate regulator 6 for regulating feeding 
quantity of the carrier gas, a vaporizer temperature controller 7 for 
controlling temperature of the vaporizer at a specified temperature and a 
condenser temperature controller 8 for controlling temperature of the condenser 
at a constant temperature. A method for controlling the above apparatus keeps 
temperature of the carrier gas feeding pipe at the temperature of the 
vaporizer, the temperature of the vaporizer at a temperature permitting a more 
amount of the volatile substance than a saturated vapor amount at the 
temperature of the condenser to be vaporized and the temperature of the 
condenser at a temperature at which a necessary amount of the volatile 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the feeder and its control approach of volatile matter. In 
more detail The constant feeding of the volatile source material to a gas reactor, For example, doping 
material in supply of the liquid reacting matter to a small catalytic-reaction testing device, and 
semiconductor fabrication machines and equipment or C VD, For use in broad fields, such as controlled 
atmosphere manufacture in the testing device which simulates the constant feeding of source materials, 
such as VPE, or a specific environment, and gas conditioning of general circulation gas, [ suitable ] It is 
related with the feeder and its control approach of the volatile matter equipped with the manufacturing 
installation of the mixed gas which contains the volatile matter of a very small constant rate as 
evaporation gas. 
[0002] 

[Description of the Prior Art] The approach of mixing with the carrier gas of the specified quantity the 
gas which carried out the quantum of the volatile matter before evaporating, for example as an approach 
of preparing the mixed gas which contains the volatile matter of the specified quantity as evaporation 
gas with the exact constant feeding means (it is a metering pump if an object is a liquid), and the 
carburetor was made to supply and evaporate this conventionally, and was evaporated is learned. 
However, by this approach, to carry out little adjustment of the mixed gas containing very low- 
concentration volatile matter, a highly precise metering pump is required, such equipment is very 
expensive, and it is not marketed in many cases. For example, ** 1 ppm In order to prepare H2 O content 
gas by 11. / min in the precision of concentration, it is 0.8pl (pico liter = 10 - 91.). A highly precise 
metering pump called /min is needed, and such equipment is not realistic at all. 
[0003] Moreover, by maintaining volatile matter at constant temperature under a constant pressure into 
carrier gas, this volatile matter is evaporated by fixed steamy concentration, and the approach of mixing 
is learned. Drawing 6 is the explanatory view of the feeder of the volatile matter of such a conventional 
technique. In drawing 6 , the feeder of this volatile matter stores volatile-matter liquid 63, and consists 
of the carburetor 61 which makes volatile-matter gas 62 evaporate this matter liquid 63, carrier gas 
piping 65 which supplies carrier gas 60 to this carburetor 61, and mixed-gas transportation piping 66 
which conveys the volatile-matter gas 64 evaporated with the carburetor 61 to the various devices 
besides a system with carrier gas 60. In addition, the above-mentioned carburetor 61 is kept warm by the 
fixed temperature which can evaporate volatile-matter liquid 63. In such a configuration, it is evaporated 
within a carburetor 61, and becomes volatile-matter gas (it may only be hereafter called evaporation gas) 
64, carrier gas 60 is mixed, and volatile-matter liquid 63 is supplied to the various devices of the 
consecutiveness which is not illustrated through the mixed-gas transportation piping 66. 
[0004] In such equipment, if carrier gas 60 can be made to mix the gas 64 which made volatile matter 63 
evaporate sufficiently promptly until it reached maximum vapor tension within a carburetor, the ideal 
amount of partial pressures can maintain to stability, and the supply of it by which the volatile matter 
supplied to various consecutive devices was stabilized will be attained. However, with the above- 
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mentioned equipment, since a limitation is in the rate which makes volatile matter evaporate, the 
evaporation capacity in mixed gas becomes less than the ideal amount of partial pressures under 
maximum vapor tension considerably. If a carrier gas flow rate and an evaporation rate are still kept 
constant in this case, it is possible to supply volatile matter which the dynamic-balance condition was 
maintained and was stabilized. However, generally, a carrier gas flow rate tends to receive disturbance, 
such as change of the stereo product by fluctuation of outside air temperature, and the stable supply is 
difficult for it. Moreover, since only the amount very smaller than the amount of supply estimated from 
the vapor pressure curve in the state of a dynamic balance was conveyed, it was difficult to predict the 
amount of supply of volatile matter correctly in advance. 

[0005] therefore , it be actual that it cannot but depend for operation ( setup of the temperature of each 
part , a flow rate , etc. ) of a feeder on experience , the precision and the constant feeding nature of 
evaporation gas concentration in the mixed gas of volatile matter fell , the stability and the repeatability 
of data measure by the various devices of the consecutiveness measure using this gas fell , error range 
become large and , for this reason , there be a problem that where of quality of the product **(ed) by 
measurement etc. cannot be guarantee . 
[0006] 

(Problem(s) to be Solved by the Invention] The technical problem of this invention solves the problem 
of the above-mentioned conventional technique, and is to offer the feeder and its control approach of the 
volatile matter which can carry out constant feeding of the volatile matter (the solid sublimability matter 
is also included besides a liquid) of a minute amount to stability. 
[0007] 

[Means for Solving the Problem] A supplying [ the volatile matter of a fixed minute amount ]-to 
stability header and this invention are reached by this invention persons maintaining the carburetor 
section prepared in the preceding paragraph to an elevated temperature, as a result of examining the 
above-mentioned technical problem wholeheartedly, making an excessive quantity of volatile matter 
evaporate, making a part for the excess of evaporation gas condense after that in the condenser section 
prepared in the latter part, and making the condition (condition near a static balance) near the maximum 
vapor tension of volatile matter. That is, the invention by which a patent claim is carried out by this 
application is as follows. 

[0008] (1) The carburetor which evaporates the stored volatile-matter liquid, and the condenser which 
condenses a part of volatile-matter gas evaporated with this carburetor, The carrier gas charging line 
which supplies carrier gas to this carburetor, and connection piping which connects this carburetor and a 
condenser, Mixed-gas transportation piping which conveys the volatile-matter gas of this condenser out 
of a system with carrier gas, The feeder of the volatile matter characterized by having the carrier gas rate 
controller which controls the amount of supply of said carrier gas, the carburetor temperature controller 
which maintains the temperature of said carburetor to predetermined temperature, and the condenser 
temperature controller which maintains the temperature of said condenser to fixed temperature. 
(2) The feeder of volatile matter given in (1) characterized by having the condensate collector to which 
said condenser carries out uptake of the cooling pipe which condenses a part of volatile-matter gas, and 
the condensed volatile matter, and said carburetor temperature controller and a condenser temperature 
controller having a thermostat, respectively. 

[0009] (3) The thermometer which measures each temperature of said carburetor and a condenser, The 
temperature of this carburetor is controlled to the temperature whose amount of the volatile matter 
evaporated with this carburetor increases more than the amount of saturated steam of the volatile matter 
in the temperature of a condenser. And the feeder of volatile matter given in (1) characterized by 
establishing the temperature control means which the volatile matter of the amount which needs the 
temperature of this condenser controls to the temperature acquired as evaporation gas, or (2). 
(4) It faces using the feeder of volatile matter given in either of (1) - (3). The temperature of a carrier gas 
charging line is maintained by the temperature of a carburetor, and it is maintained by the temperature 
which the volatile matter of an amount with more temperature of this carburetor than the amount of 
saturated steam of the volatile matter in the temperature of a condenser evaporates. The control approach 
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of the feeder of the volatile matter characterized by controlling so that the volatile matter of the amount 
which the temperature of connection piping and mixed-gas transportation piping is furthermore 
maintained by the temperature which volatile-matter gas does not condense, and the temperature of this 
condenser needs is maintained by the temperature acquired as mind gas. 

[0010] In the feeder of volatile matter given in (5), (2), or (3) The sensor which measures the amount of 
condensates by which uptake was carried out to said condensate collector, and the volatile-matter 
volume in a carburetor, respectively, So that the amount of condensates by which uptake was carried out 
to said condensate collector based on a means to make said carburetor circulate through all or a part of 
condensates of this condensate collector, and the signal of said sensor, and/or the volatile-matter volume 
in a carburetor may become fixed The feeder of the volatile matter characterized by forming the 
controller which controls the circulating load of condensation liquid intermittently or continuously. 
The control approach of the feeder of the volatile matter characterized by controlling the circulating load 
of a condensate intermittently or continuously so that it may face using the feeder of volatile matter 
given in (6) and (5), the amount of condensates by which uptake was carried out to said condensate 
collector, and the volatile-matter volume in a carburetor may be measured and said amount of 
condensates and/or volatile-matter volume may become fixed based on this measured value. 
[001 1] In the feeder of volatile matter given in (7), (2), or (3) The sensor which measures the amount of 
condensates by which uptake was carried out to said condensate collector, and the volatile-matter 
volume in a carburetor, respectively, So that said amount of condensates and/or volatile-matter volume 
may become fixed based on a means to discharge the condensate of this condensate collector out of a 
system, a means to supply volatile-matter liquid to said carburetor, and said sensor signal The feeder of 
the volatile matter characterized by forming the controller which controls the amount of supply of the 
volatile matter supplied to the discharge and carburetor of condensation volume intermittently or 
continuously. 

The control approach of the feeder of the volatile matter characterized by controlling the amount of 
supply of the volatile-matter liquid supplied to the discharge and carburetor of a condensate 
intermittently or continuously so that it faces using the feeder of the volatile matter of (8) and (7), the 
amount of condensates by which uptake was carried out to said condensate collector, and the volatile- 
matter volume in a carburetor are measured and said amount of condensates and/or volatile-matter 
volume become fixed based on this measured value. 

[0012] (9) The feeder of volatile matter given in either [ which is characterized by said volatile matter 
being an organic compound or water ] (1), (2), (4), (5) and (7). 

(10) The control approach of the feeder of volatile matter given in either [ which is characterized by said 
volatile matter being an organic compound or water ] (3), (6) and (8). 

[Embodiment of the Invention] Hereafter, although a drawing explains this invention, this invention is 
not limited to these. 

[0013] Drawing 1 is the explanatory view of the feeder of the volatile matter in which one example of 
this invention is shown. The carburetor 1 which evaporates the volatile-matter liquid with which this 
feeder was stored in drawing 1 , The condenser 3 which condenses a part of volatile-matter gas 
evaporated with this carburetor 1, The carrier gas charging line 2 which supplies carrier gas to this 
carburetor 1, and the connection piping 5 which connects this carburetor 1 and a condenser 3, The 
mixed -gas transportation piping 4 which conveys the volatile-matter gas of this condenser 1 out of a 
system with carrier gas, It has the carrier gas rate controller 6 which controls the amount of supply of 
said carrier gas, the carburetor temperature controller 7 which maintains the temperature of said 
carburetor 1 to predetermined temperature, and the condenser temperature controller 8 which maintains 
the temperature of said condenser 3 to fixed temperature. In such equipment, the flow rate is adjusted by 
the carrier gas rate controller 6, and carrier gas, such as N2, helium, H2, and air, is supplied to a 
carburetor 1, and is mixed with the volatile-matter gas evaporated with this carburetor 1. This mixed gas 
is supplied to a condenser 3 through the connection piping 5, a part of volatile-matter gas in mixed gas is 
condensed, and the mixed gas of remaining volatile-matter gas and carrier gas is supplied to the various 
devices of the back wash which is not illustrated through the mixed-gas transportation piping 4. 
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[0014] The temperature of said carburetor 1 is set as the temperature whose amount of volatile matter 
evaporated with this carburetor with the carburetor temperature controller 7 increases more than the 
amount of saturated steam of this matter in the temperature of a condenser 3, and the temperature of the 
condenser 3 of an after that style is set as the temperature in which the amount of the volatile matter 
needed by the various devices of back wash can exist as evaporation gas. Therefore, in a condenser 3, 
the evaporation gas (volatile-matter gas) of an excessive amount which occurred with the carburetor 1 
can be made to condense, since the volatile-matter gas supplied to the various devices of back wash can 
be changed into the condition (condition near a static balance) near the maximum vapor tension in the 
temperature of a condenser, it is stabilized, the gas near the amount of theory can be supplied, and the 
range of fluctuation of the amount of supply can also be lessened sharply. In addition, control of the 
amount of the volatile matter evaporated with a carburetor 1, the amount of condensation condensed 
with a condenser 3, and the amount of supply of the volatile matter to the exterior can be performed 
even if it controls not only the temperature of a carburetor 1 and a condenser 3 but these pressures. 
[0015] Drawing 2 is the explanatory view of the feeder of the volatile matter in which other examples of 
this invention are shown. In drawing 2 , a different point from drawing 1 constitutes the cooling pipe 3 1 
which condenses a part of volatile-matter gas for a condenser 3, and the condensed volatile matter from 
a condensate collector 32 which carries out uptake. As said carburetor temperature controller 7 and a 
condenser temperature controller 8 It is the point of silicone oils 22 and 33 installing the carburetor 
thermostat 20 and the condenser thermostat 30 with which it filled up, respectively, and having made it 
pass the inside of the silicone oil 22 of the carburetor thermostat 20 by considering piping of a part of 
carrier gas charging line 2 as the preheating piping 21. 

[0016] A carburetor 1 is heated by the silicone oil 22 heated at the heater which is not illustrated, and 
makes volatile-matter liquid 1 1 evaporate in such a configuration. It accompanies to this carrier gas and 
the volatile-matter gas 12 which the carrier gas of a constant rate was supplied to the volatile-matter 
liquid 1 1 of a carburetor 1 from the carrier gas charging line 2 through the carrier gas rate controller 6, 
and was evaporated is supplied to a cooling pipe 3 1 through the connection piping 5. The cooling pipe 
31 and the condensate collector 32 are maintained by predetermined temperature (temperature from 
which the volatile matter which is lower than the temperature of a carburetor 1 and is needed by back 
wash is obtained) through the silicone oil 33 with which the condensate thermostat 30 was filled up, the 
volatile-matter gas 12 supplied to the cooling pipe 3 1 condenses the volatile matter for an excess in this 
temperature, and uptake of the condensed volatile-matter liquid is carried out to the condensate collector 
32. Then, it is accompanied to carrier gas and the volatile-matter gas 12 of the amount of saturated steam 
in this temperature that remained without condensing is conveyed to the device besides a system, for 
example, a reactor etc., through the mixed-gas transportation piping 4. 

[0017] Since according to such a feeder the temperature of a carburetor 1 and a condenser 3 can be 
uniformly maintained with each thermostat 20 and 30 and a condenser 3 consists of a cooling pipe 3 1 
and a condensate collector 32, a condensate and mixed gas are certainly separable, and since the 
temperature of the carrier gas further supplied to a carburetor is maintainable to the same temperature as 
the temperature of this carburetor 1 with the preheating piping 21, continuation supply of the stable 
volatile matter covered over a long period of time is attained. 

[0018] In this invention, as for the cooling pipe 31 in the condenser thermostat 30, it is desirable to 
install so that a condensate may flow in the lower part from the upper part of the condenser thermostat 
30 in order to prevent lock out of the cooling pipe by condensation of volatile-matter gas. Moreover, in 
order to avoid the effect of outside air temperature, as for the part exposed from the silicone oil of the 
connection piping 5 which connects a carburetor 1 and a cooling pipe 31, and the mixed-gas 
transportation piping 4, it is desirable to fully carry out heating incubation at a heater etc. It is desirable 
to carry out heating incubation especially of the mixed-gas transportation piping 4 at the temperature 
more than the boiling point of volatile matter at the point which prevents condensation of volatile-matter 
gas and stabilizes the amount of supply to a latter device. 

[0019] Moreover, the temperature which can make more volatile matter than the amount of saturated 
steam of volatile matter [ in / for the temperature of the carburetor thermostat 20 / the temperature of the 
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condenser thermostat 30 ] evaporate in case the above-mentioned feeder is used controlling each 
temperature to maintain to the temperature from which the volatile matter of the amount which 
maintains to (for example, temperature higher than the temperature of the condenser thermostat 30), and 
needs the temperature of the condenser thermostat 30 by the various devices of back wash is obtained as 
evaporation gas - things are desirable. Drawing 3 is the explanatory view of the feeder of the volatile 
matter in which the example of further others of this invention is shown. In drawing 3 , a different point 
from drawing 2 is a point of having formed the temperature selector 40 which installs the thermometers 
23 and 24 which measure the temperature of the silicone oils 22 and 33 of the carburetor thermostat 20 
and the condenser thermostat 30, respectively, and controls each temperature of the carburetor 
thermostat 20 and the condenser thermostat 30 to predetermined temperature based on the measured 
temperature. 

[0020] In this equipment, it is controlled and the temperature of the carburetor heating tub 20 is 
maintained so that it may become the temperature which is the temperature whose amount of the volatile 
matter evaporated with a carburetor 1 increases more than the theoretical value (the amount of saturated 
steam) calculated from the maximum vapor tension of this matter in the predetermined temperature of a 
condenser thermostat, and is extent in which this volatile matter does not deteriorate with heating. On 
the other hand, the temperature of the condenser thermostat 30 also takes into consideration relation with 
a carrier gas flow rate, for example, considers that there is not too much carrier gas relatively to the 
amount of volatilization of volatile matter, is calculated automatically by computer, and is controlled by 
the temperature from which it is the amount of saturated steam of volatile matter at least, and the desired 
amount of supply is obtained. According to such a feeder, since the temperature of the carburetor 
thermostat 20 and the condenser thermostat 30 can be automatically controlled to desired temperature, 
the temperature control stabilized more becomes possible, and supply of the volatile matter stabilized 
more as a result is attained, and prolonged automated system operation also becomes possible. 
Moreover, by performing control to which the temperature of each thermostat is changed by 
predetermined time, operation to which volatile-matter concentration is changed in time also becomes 
possible. 

[0021] Drawing 4 is the explanatory view of the feeder of the volatile matter in which the example of 
further others of this invention is shown. The sensors 24 and 35 which measure the amount of 
condensates by which uptake of the different point from drawing 2 was carried out to the condensate 
collector 32 in drawing 4 , and the volatile-matter volume in a carburetor 1, respectively, The piping 36 
which makes said carburetor 1 circulate through all or a part of condensates 37 of this condensate 
collector 32, The pump 42 and valve 43 which adjust the circulating load of the condensate 37 prepared 
in piping 36, It is having formed the controller 41 which controls the circulating load of condensation 
liquid 37 intermittently or continuously so that the amount of condensates by which uptake was carried 
out to the condensate collector 32 based on the signal of said sensors 24 and 35, and/or the volatile- 
matter volume in a carburetor 1 may become fixed. 

[0022] In this equipment, it acts to a controller 41 as the monitor of the amount of uptake of a 
condensate 37 and the residue of the volatile-matter liquid 1 1 of a carburetor body by which uptake was 
carried out to the condensate collector 32 through sensors 24 and 35, respectively. When it is detected 
that the amount of uptake of the condensate 37 by which uptake was carried out, and/or the residue of 
the volatile-matter liquid 1 1 of a carburetor 1 reached the specified quantity Open a valve 43 and a pump 
42 is made to operate, and after making all or a part of condensates 37 flow back to a carburetor 1 and 
carrying out specified quantity reflux, it is controlled to close a valve 43. According to such equipment, 
it becomes possible to use all effectively, without making useless volatile matter by which uptake was 
carried out to the condensate collector 32. Moreover, like water, to heating of long duration, the target 
volatile matter is useful [ this equipment ], especially when the stable matter and volatile matter are 
expensive. Since the supplement to the carburetor of volatile matter and the discharge from a condenser 
continue at a long period of time and furthermore become unnecessary, it becomes possible to perform 
prolonged continuation uninhabited unattended operation. 

[0023] Drawing 5 is the explanatory view of the feeder of the volatile matter in which the example of 
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further others of this invention is shown. The sensors 24 and 35 which detect the amount of uptake of a 
condensate 37 and the residue of the volatile-matter liquid 1 1 of a carburetor 1 by which uptake of the 
different point from drawing 2 was carried out to the condensate collector 32 in drawing 5 , respectively, 
Piping 47, the pump 46, and exhaust valve 48 for discharging all or a part of condensates 37, when it is 
detected that the amount of uptake of the condensate 37 by which uptake was carried out, and/or the 
residue of the volatile-matter liquid 1 1 of a carburetor 1 reached the specified quantity, It is having 
formed piping 50, the pump 44, and the volatile-matter liquid tank 45 for supplying new volatile-matter 
liquid to a carburetor 1, and having formed the controller 49 which controls these automatically further. 
[0024] In this equipment, it acts to a controller 49 as the monitor of the amount of uptake of a 
condensate 37 and the residue of the volatile-matter liquid 1 1 of a carburetor 1 by which uptake was 
carried out to the condensate collector 32 through sensors 24 and 35. When it is detected that the amount 
of uptake of the condensate 37 by which uptake was carried out, and/or the residue of the volatile-matter 
liquid 1 1 of a carburetor 1 reached the specified quantity It is controlled to discharge all or a part of 
condensates 37, to open an exhaust valve 48, to operate a pump 46, to get mixed up at the same time it 
closes an exhaust valve 48 after that, to operate a pump 44, and to carry out specified quantity supply of 
the volatile-matter liquid new to a carburetor 1. Unattended operation becomes possible in the condition 
uninhabited for a long period of time about the discharge from supply and a condenser to the carburetor 
of volatile matter, without according to such equipment, an operator touching this volatile matter 
directly, when volatile matter is harmful matter. Moreover, when it is the matter with which volatile 
matter tends to deteriorate at the carburettor temperature and/or condenser temperature under the 
operation, while being able to supply this always new volatile matter, the danger of the matter which this 
deteriorated evaporating and mixing in carrier gas can be decreased by discharging the matter which 
deteriorated automatically. 

[0025] As for the carrier gas used for this invention, it is desirable to choose suitably according to the 
process in the class of volatile matter and various latter devices, for example, although based also on an 
application, when it is required that volatile matter should not be affected, it is desirable to use inert gas, 
such as N2 and helium, or hydrogen gas, air, etc. Moreover, there is especially no limit, and according to 
the purpose for spending, it chooses suitably, and is used for the volatile matter used for this invention, 
for example, an organic compound and water are mentioned. In the case of an organic compound, by 
using as an organometallic compound the metal which does not have volatility alone, it is stabilized and 
a minute quantity of evaporation gas can be supplied. Moreover, it is applicable also to adequate supply 
of the minute amount of this matter to the small testing device using a harmful organic compound (for 
example, toxic substance which has the benzene ring). It is useful when manufacturing the gas which 
contains a minute quantity of organic harmful matter especially. When volatile matter is water, it 
becomes possible to perform control of the content water vapor content of the controlled atmosphere in 
the testing device which simulates a specific environment, and gas conditioning of general circulation 
gas. 
[0026] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not ' 
limited to these. 

It operated on condition that the following using the feeder of example 1 drawing 2 , and the amount of 
supply of the volatile matter (o-chlorophenol) to a latter device (reactor) was measured. 
<service-condition> volatile-matter: — o-chlorophenol carrier gas: — N2 carrier-gas flow rate: - 5sccm 
(five cc/m) 

Stainless-steel tubing connection piping with a temperature: 110 degree-C cooling-pipe :bore [ of 
temperature:67 degree C which is a condenser thermostat, 69 degrees C, and 77 degree-C carburetor 
heating tub / of 2mm ], and an overall length of 6m: It was heated and kept warm at 130 degrees C using 
a ribbon heater and aluminum foil. 

Transportation piping: It was heated and kept warm at 200 degrees C using a ribbon heater and 
aluminum foil. 

Uptake of the gas sampled : supplied was carried out by the acetone trap in the latter part, and the 
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quantum was carried out by the gas chromatograph. 

[0027] The amount of supply of the o-chlorophenol actually measured to theoretical amount-of-supply 
41.4 mg/hr calculated from the maximum vapor tension of o-chlorophenol with a temperature [ of a 
condenser thermostat ] of 69 degrees C as a result of setting the temperature of a <experiment 1> 
condenser thermostat as 69 degrees C and examining it was 39.5 mg/hr. The amount of supply of this o- 
chlorophenol is an amount equivalent to 95% of the above-mentioned amount of theory, and it turned 
out that it is operated in the condition near a static balance. 

The amount of supply of o-chlorophenol was measured 4 times each about the case where the 
temperature of a <experiment 2> condenser thermostat is set as 67 degrees C, 69 degrees C, 70 degrees 
C, and 77 degrees C, respectively. Although this result was shown in Table 1, it turned out that 
fluctuation of the amount of supply of o-chlorophenol is less than **1%. 
[0028] 
[Table 1] 
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0.7* 
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[0029] In example 2 example 1, the same trial (experiment 1) as an example 1 was performed except 
having used the feeder (temperature automatic-control mold) of drawing 3 . Consequently, the averages 
of four measurement are 39.8 mg/hr and it turned out that the amount of 96% of a theoretical value is 
supplied. 

[0030] It operated on condition that the following using the conventional feeder of example of 
comparison 1 drawing 6 , the o-chlorophenol amount of supply was measured, and the result was shown 
in Table 2. 

<service-condition> volatile-matter: - o-chlorophenol carrier gas: - N2 carrier-gas flow rate: - 5sccm 
(five cc/m) 

The temperature:69 degree-C sampling which is a carburetor: Uptake of the supplied gas was carried out 
by the acetone trap in the latter part, and the quantum was carried out by the gas chromatograph. 
[0031] 
[Table 2] 
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»£3®I 


iB£4@B 


6.2mg/hr 


4.6ig/hr 


7.0ng/lir 


4.9mg/hr 



The amount of o-chlorophenol in the mixed gas fully obtained actually to the theoretical amount of 
supply at the time of assuming that the evaporation supply of the o-chlorophenol can be carried out 
being 41 .4 mg/hr in the carburetor so that maximum vapor tension might be reached with this equipment 
was that amount that is only 1 1 - 17%, and its range of fluctuation was also very large. 
[0032] 

[Effect of the Invention] According to this invention (invention concerning claims 1-10), the 
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temperature of a carburetor can be set as the temperature whose amount of volatile matter evaporated 
with a carburetor increases more than the amount of saturated steam of this matter in the temperature of 
a condenser. Moreover, since the gas which is made to condense this matter of an excessive amount in 
the condenser of an after that style, and is supplied to the exterior can be changed into the condition 
(condition near a static balance) near the maximum vapor tension in condenser temperature, It is 
stabilized, the gas near the amount of theory can be supplied, and it becomes possible to also lessen 
sharply the range of fluctuation of the amount of supply. Moreover, while a condensate and mixed gas 
are certainly separable by attaining operation which carried out collapsibility stability to it being 
possible to maintain the temperature of a carburetor and a condenser uniformly with a thermostat, and 
constituting a condenser from a cooling pipe and a condensate collector, continuous running of long 
duration becomes possible. By furthermore controlling the temperature of a carburetor and a condenser 
automatically, the temperature control stabilized more becomes possible, and prolonged automated 
system operation also becomes possible. Moreover, operation to which volatile-matter concentration is 
changed in time also becomes possible by performing control to which the temperature of each part is 
changed by predetermined time. 

[0033] Since the supplement to the carburetor of volatile matter and the discharge from a condenser 
continue at a long period of time and become unnecessary while being able to use it, without making 
volatile matter useless by making the volatile matter by which uptake was carried out with the condenser 
further again flow back to a carburetor automatically when volatile matter is expensive, it becomes 
possible to perform prolonged continuation uninhabited unattended operation. Moreover, when volatile 
matter is harmful matter, the effectiveness which was excellent also the point on an operator's 
environmental sanitation is acquired. It can prevent that supply of always new volatile matter is attained, 
and the deterioration matter is supplied by establishing the supply means to automatic discharge of a 
condensate, and the carburetor of new volatile matter, without making a carburetor circulate through the 
volatile matter by which uptake was carried out with the condenser, when it is easy to pyrolyze volatile 
matter further again. Alone by using an organic compound as volatile matter further again, it enables it 
to also stabilize the metal which does not have volatility and to supply a minute quantity of evaporation 
gas. Moreover, it is applicable also to adequate supply of the minute amount of this matter to the small 
testing device using a harmful organic compound (for example, toxic substance which has the benzene 
ring). Moreover, by using water as volatile matter, it becomes possible to perform control of the content 
water vapor content of the controlled atmosphere in the testing device which simulates a specific 
environment, and gas conditioning of general circulation gas. 



[Translation done.] 
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